Equilibrium studies on the formaldehyde reaction with native DNA.
Equilibrium analysis of the reaction of formaldehyde with native calf thymus DNA was carried out at temperatures below the thermal transition zone by the spectrophotometric method. The apparent equilibrium constant, Kconf., for the conformational opening and closing reaction of base pairs along the double-helical chain, was measured in various concentrations of formaldehyde, and these values were extrapolated to the zero concentration. The value of KOconf. thus obtained in the absence of the chemical probe was 0.12 in 5 mM 2-(N-morpholino)ethane sulfonic acid buffer (Mes), and 0.003 in 0.15 M NaCl plus 5 mM Mes, pH 7.0, at 50 degrees C. These results make it possible to calculate roughly that 230 base pairs and 7 base pairs are open respectively, at 50 degrees C in the native DNA molecule composed of 2300 base pairs, using Mr = 1.5 x 10(6) for the sample used. This conformational reaction was also characterized by the following thermodynamic parameters: deltaGOconf. = 1.36 kcal - mol-1 (5.68 kJ - mol-1), deltaHOconf. = 36.8 kcal - mol-1 (154 kJ - mol-1), and deltaSOconf. = 110 cal - mol-1 - K-1 (460 J - mol-1 - K-1) in 5 mM Mes, pH 7.0, at 50 degrees C, and the nature of the 'breathing' of base pairs was discussed.